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The persons who have disabilities caused by spinal cord injury have a lot of 
difficulties in activity of daily living. Cervical injured person has more serious 
problems; they could maneuver only the parts above lesion area, basically eyes, 
nose, mouth and tongue etc. Many assistive tools have been developed in all of the 
world, nonetheless those tools could provide insufficient assists for their needs.   
To assist cervical injured person’s activity of daily living, we have tried to 
develop a remote controller that was maneuvered by users’ tongue. This remote 
controller contains RFID (Radio Frequency Identification) system and this 
technique provides us that excluding the battery from the intraoral circuit of the 
remote controller. To develop this remote controller system, the result of 
communication characteristics of the RFID should reflect in the design of the 
controller.   
In this paper, we investigate the communication characteristics of the RFID. 
The result of it leads us that the Film type of 13.56MHz RFID tag can be utilizing 
for intraoral remote controller. 
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Fig.1  Schematic diagram of mouthpiece type 
remote controller circuit. 
Type Size Frequency
Glass maounting Φ4mm，L=32mm 134.2kHz
Disk type Φ29.5mm，T=8.5mm 134.2kHz
Film type LxWxT=45x25x0.05mm 13.56MHz
plastic mounting Φ22mm，T=3mm 13.56MHz  
Table 1  Specification of tested transponders. 
 
Fig.2  Tested transponders; (A)Glass mounting 
type, (B)Disk type, (C)Film type and (D)Plastic 
mounting type (utilized on only test 2). 
 
Fig.3  Investigation of communication range 












































Communication Set up angle
range (degree)
(mm) - Waterproofing - Waterproofing
0° 140 130 190 185
30° 130 130 180 180
60° 140 140 190 190
90° 140 140 190 185
120° 140 135 170 170
Pose of transponder
Parallel setting Perpendicular setting























































Table 3  Result of communication range in the water. 
 
Distance from edge Type of 
of the antenner transponder
（mm） - Waterproofing - Waterproofing
0 Glass Communication 50 50 135 135
35 mounting range 160 155 110 110
70 type (mm) 150 145 80 80
105 160 155 110 110
140 50 50 135 130
0 Disk type Communication 175 175 65 65
35 range 165 155 180 175
70 (mm) 145 145 185 180
105 165 160 180 175
140 175 170 65 65
Parallel setting Perpendicular setting
Pose of transponder
  (B) 
Table 2 Result of communication range against relative position of 
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